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Sustainability indicators
for transport

A reporting mechanism on transport and environment
for the EU

It has been recognised for many years that transport is one of the main
causes of impacts on the environment. Since the early 1990s, Eurostat and
international organisations such as OECD have regularly published indicators
which link trends in transport to environmental pressures, as well as
measuring policy responses to these pressures. Such indicators are essential
to support the EU’s policy of integrating environmental concerns into other
policy areas, as described in the Fifth Environmental Action Programme
(1992).

Following the Treaty of Amsterdam, "integration” has been given a higher
political priority. The Council gave a fresh mandate to the Commission in June
1998 to develop a comprehensive set of indicators of the sustainability of
transport. This set of indicators will form the basis for a Transport and
Environment Reporting Mechanism (TERM), which will be used to measure
progress in the integration of environmental concerns in national and EU
transport policies. The Council requested that the Commission should work on
TERM in conjunction with the European Environment Agency (EEA) and that
this work should take account of previous work in international organisations
and in Member States, some of which already have well-developed systems
of transport—environment indicators.

The Commission and the EEA have been working closely together to prepare
the groundwork for establishing such an indicator-based transport and
environment reporting mechanism for the EU. An annual transport and
environment indicator report will be produced by EEA, and will be supported
by a statistical compendium produced by Eurostat. A “zero version” of the
indicator report will be published in autumn 1999, and serve as an input to the
Helsinki Summit. The indicator report will be complemented with a series of
focus reports on specific topics that require a more detailed approach and
analysis. As an interim step, the EEA have compiled a two-volume report on
the background to TERM, which is being published under the title:

Towards a transport and environment reporting mechanism
(TERM) for the EU

Eurostat has contributed a number of indicators to this publication, primarily at
EU level. Four examples of indicators used in TERM are presented here:

* Final energy consumption of transport
« Uptake of cleaner fuels
» Passenger transport

e  Freight transport



Final energy consumption of transport

This indicator describes the evolu-
tion of the energy consumption of
transport and compares it to that of
the economy as a whole. In the EU
the energy consumption of transport
has in general grown faster than the
energy consumption of any other
sector over recent years. The indi-
cator helps to describe this devel-
opment.

The use of energy leads to a wide
range of environmental impacts. In
the case of transport, which is highly
dependent on fossil fuels, this con-
sumption mainly generates air emis-
sions (greenhouse gases, partic-
ulates and acid compounds).

The indicator originally proposed
was ‘Transport share of final energy
consumption and of total primary
energy consumption’, which would
have provided a better basis for
comparing the various modes. To
date, however, it has not been pos-
sible to allocate energy consumption
used in primary production (extrac-
tion) and transformation (refineries,
power generation, etc.) specifically
to transport so that for the time
being the indicator is limited to final
consumption.

Over the period 1985 to 1996 the
energy consumption of transport
(including road transport, railways,
air transport, inland navigation1 but
also pipelines and marine bunkersz)

! The exact definition of "inland navigation”
is not clear, and may include coastal
shipping. An attempt is being made to clarify
this.

2 Pipelines and marine bunkers are included
in this indicator although they are not
normally considered under "final energy
consumption”. The energy consumption of
pipelines appears in the energy balance
under "consumption of the energy branch'.
In the case of marine bunkers, although the
fuel is consumed by maritime transport, it
only loosely reflects the marine activity of
the country and is therefore normally
considered as an export of energy. To a
lesser extent this is also true for aviation.
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Figure 1: Final energy consumption of transport (EU-15)

has risen 28% (3.1% per year) in the
EU (see Figure 1). Over the same
period, the total final energy
consumption of all economic sectors
has risen only 13% (1.3% per year).

The transport share of total final
energy consumption was 32.7% in
1996, as opposed to 27% in 1985,
although it has fallen from a height
of 33.5% in 1994 (see Figure 2).

NB: The two figures shown here are
stacked graphs, in which each
transport mode is added to the
previous one and the top line repre-
sents their total. Care is therefore
needed in interpreting the trends for
each mode.

(%)

15 +

10 ~

54

1985 1986 1987 1988 1989 1990

40
35
Marine bunkers
30 i e |
Railways
25 //
20 4

Road transport

Air transport

; Inland navigation !

1991 1992 1993 1994 1995 1996

Figure 2: Transport share of total final energy consumption (EU-15)
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Uptake of cleaner fuels

Figure 3: Inland deliveries of unleaded petrol (EU-15)

The purpose of this indicator is to
show to what extent unleaded petrol
is already in use, and how far con-
ventional fuels have been replaced
with "alternative transport fuels™
such as LPG (liquefied petroleum
gas) and natural gas.

In 1997 the share of unleaded petrol
in total inland deliveries of petrol
stood at 75% for the EU as a whole,
as opposed to 0% in 1985 (see
Figure 3). Leaded petrol has been
eliminated in Denmark, Germany,
the Netherlands, Austria, Finland
and Sweden. Directive 98/70/EC
prohibits the marketing of leaded
petrol within the territory of the EU
by 1 January 2000.

Figure 4 shows the evolution in the
consumption of LPG and natural
gas.

? Alternative transport fuels are defined here
as "a type of motor energy which provides
substantial environmental benefits over
conventional fuels (petrol or diesel)" They
include electricity, LPG, natural gas (NGL
or CNG), alcohols, mixtures of 85% by
volume or more of alcohols with other fuels,
hydrogen, biofuels (such as biodiesel), etc.
(This list is not exhaustive.) Alternative fuels
do not include unleaded petrol, reformulated
petrol or city (low-sulphur) diesel.
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Figure 4: Consumption of alternative transport fuels (EU-15)

Between 1985 and 1996 consump-
tion of LPG was far higher for Italy
and the Netherlands than for the
other countries. However, if Italy
shows a growing trend, the Nether-
lands presents a decreasing one.
Consumption in Germany shows
some growth from 1995.

Data on natural gas are only re-
ported by France, Italy and Austria,
the only significant consumption
being in Italy.
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a law obliging public bodies with a
fleet of more than 20 vehicles to ac-
quire 20% of AFVs as vehicles are
replaced. Another recent French law
provides financial aid for the acqui-
sition of new electric vehicles.



Passenger transport
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Figure 5: Passenger-km per unit GDP (EU-15)

The passenger-kilometre (pkm) rep-
resents the movement of a passen-
ger over a distance of one kilometre.
The average distance travelled in a
year per unit of GDP is a measure of
the transport-intensity of an econ-
omy. However, the related environ-
mental pressures and impacts, such
as energy consumption, atmos-
pheric pollution and noise, vary
according to the means of transport
used.

Passenger-kilometres are difficult to
quantify very precisely except for
railways and buses, and definitions
differ between countries and modes.
For example, the figures for road
transport represent national traffic
by vehicles registered in the
reporting country, and therefore
exclude international road traffic.
Nevertheless, it is quite likely that a
part of this traffic is included. Rail in-
cludes national and international
traffic on national networks, whereas
air includes national and interna-
tional transport within the EU. Data
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on bicycles are obtained by traffic
counts and household surveys,
whereas data on walking combine
official statistics with the use of a
model.

Since 1970, passenger-kilometres
per unit of GDP (at 1990 constant
prices) have grown modestly at the
average rate of 0.4% per vyear
mainly driven by an annual growth

rate of 0.9% for cars and 5.1% for
air (see Figure 5). An average an-
nual growth rate of 0.5% for water-
borne transport (not shown here)
has had little impact due to the low
volumes. Bus, rail, motorbikes and
bicycles each fell by more than 1%
per year on average.

Figure 6 shows that between 1970
and 1995, while population was
growing rather slowly, GDP (at 1990
constant prices) grew at an average
rate of 2.5% per year. Over the
same period, passenger-kilometres
grew at the slightly higher average
rate of 2.9% per year, although
since 1990 there are signs that this
growth rate has been slowing down
and is now similar to that of GDP.

With respect to GDP, it is important
to stress its strong correlation with
passenger car ownership. Given
that a person has invested in a car,
paid the appropriate taxes, insur-
ance and maintenance costs, the
marginal cost per journey is rather
low. As wealth increases there is
also an increase in travel. But in-
creasing wealth is also associated
with an increasing value of time and
personal freedom, which tends to
induce a shift from the slower,
cheaper means of transport towards
the faster, more expensive ones.
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Figure 6: Indices of pkm, GDP and population (EU-15)

eurostat



Freight transport

Tonne-kilometres per unit of GDP
are a measure of the freight intensity
of an economy: how much freight
transport is required to produce one
unit of GDP. This indicator reflects
on the one hand, the dependence of
an economy on the production of
heavy goods and raw materials, and
on the other, the development of
other less transport-intensive indus-
tries such as services.

Freight tonne-kilometres per unit of
GDP (at constant 1990 prices) have
risen at the average rate of 0.2% per
year between 1970 to 1995,
although with a certain amount of
fluctuation (see Figure 7).

Over this period the dominance of
road transport (1.4% average
growth rate per year) and short sea
shipping (0.8% average annual
growth) have increased, while the
other modes have all decreased.

Figure 8 shows, since 1970 the
growth in freight transport, as meas-
ured in tonne-kilometres, has closely
followed that of GDP.

Nevertheless, between 1970 and
1995, GDP (at constant prices) has
grown at an average annual rate of
2.5%, as opposed to 2.7% for freight
transport. The main growth in freight
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Figure 7: Freight tonne-km per unit GDP (EU-15)

tonne-kilometres has been in the
transport of wood, paper pulp,
chemicals, manufactured products
such as glass and ceramics, and
machinery, although the EU econ-
omy has become somewhat less
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Figure 8: Indices of tkm, GDP and population (EU-15)
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dependent on the transport of some
heavy goods (such as coal and
coke, and fertilisers).

Increasing intra-EU trade and inter-
nationalisation have led to an in-
crease in the share of international
freight tonne-kilometres from 44% in
1970 to 53% in 1995, mainly by
means of sea and road transport.
Although tonnes transported have
increased moderately, the major
growth has been in the distances
goods are carried.



Background to TERM

At the beginnning of 1998 the
Commission set up a Steering
Group, comprising participants from
the Directorates-General for Trans-
port, Environment, and Statistics
(Eurostat), and the EEA, to look at
the possibility of establishing a
monitoring mechanism for transport
and environment. To date this group
has:

¢ developed a preliminary list of
27 indicators;

e reviewed data availability for
each indicator;

¢ developed a conceptual frame-
work for the analysis of those
indicators;

e conducted preliminary consul-
tations with the Member States;
and

e established co-operation with
other international organisations
working in the area of indicators
for sustainable transport.

At the outset, the Steering Group
decided that three key questions are
particularly relevant for policy mak-
ers and need to be addressed by
TERM:

« What is the progress in the use
of technical measures (e.g.
cleaner vehicles and fuels)
which reduce the impacts on the
environment and human health?

« Are we getting better at using
transport, both within modes
(e.g. improved occupancy,
better driving practice), and
between modes (e.g. by
switching to less damaging
forms of transport)?

¢ How are factors such as land
use planning, economic activity
and access to basic services,
driving the growth in overall
transport and in its different
modes?
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The "best” indicators will be those
which help to answer these three
policy questions and at the same
time help to monitor the effective-
ness of policy intervention through
certain key policy leverage points
such as:

¢ Land use planning

Land use patterns have a strong
impact on the distances travelled by
people for different purposes. Poli-
cies could help to minimise the need
to travel and hence help reduce
transport demand and ensure ac-
cess to more environmentally
friendly forms of transport.

e Transport planning and demand
management

Increased investment in and avail-
ability of public transport, traffic
management and restrictions on the
movements of other vehicles are
examples of how policy measures
can shift the modal balance towards
less damaging forms of transport.

e Transport prices and economic
instruments

Prices, charges, subsidies and taxes
can be used to shift the balance
between modes towards an in-
creased use of less damaging forms
of transport and to influence trans-
port demand and efficiency in gen-
eral by ensuring users pay the full
cost of transport, including transport
externalities.
e Economic and
transport

integration

Transport supports economic devel-
opment and the operation of the
Single Market, providing access to
the best and cheapest components
and raw materials, enabling efficient
production and distribution to take
place. These factors help contribute
to increased freight transport inten-
sity, which is the amount of transport
required to deliver a unit of eco-
nomic activity.

e Technological improvements

Improving the efficiency in the use of
resources can help to minimise the
environmental impacts of transport.
Smaller engine sizes, improved fuel
efficiency, the use of cleaner fuels
and developments such as catalytic
converters are examples where
technology can contribute to pro-
ducing less damaging forms of
transport.

The key questions and the leverage
points mentioned above formed the
basis for a proposed list of indica-
tors.

This list was discussed in detail at
an expert workshop hosted by EEA
in March 1998, and attended by
Commission and EEA staff as well
as national experts. The workshop
proposed 31 indicators arranged in
groups, each group having at least
one "priority" indicator which was felt
to be particularly representative.

Since that time the list has been
reviewed, and comments from DGs
VIl and XI have been taken into
account. In particular, it was felt that
31 indicators were too many, and
attempts have been made to reduce
this number. A new list of 27 indi-
cators is given in Table 1 opposite. It
should be noted that this list is still a
proposal and although many of the
indicators will be retained, there may
be some further changes made over
time.
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Group Indicators
ENVIRONMENTAL PERFORMANCE OF TRANSPORT

Environmental Transport final energy consumption and primary energy consumption, and share in total (fossil,
consequences of | nuclear, renewable) by mode
transport

Transport emissions and share in total emissions for CO2, NOx, NMVOCs, PM;o, SOx by mode

Excedances of air quality values

Exposure of population to traffic noise

Infrastructure influence on ecosystems and habitats (‘fragmentation’) and proximity of transport
infrastructure to designated sites

Land take for transport by mode

Number of transport accidents, fatalities, injured, polluting accidents (land, air and maritime)
DETERMINANTS OF THE TRANSPORT SYSTEM

Land use and | Average passenger journey time and length per mode, purpose (commuting, shopping, leisure) and
access to basic | territory (urban/rural)

services -
Access to transport services, e.g:
*  Number of motor vehicles per household
* % of persons in a territory having in e.g. 500m distance access to a public transport station
Transport Passenger transport (by mode and purpose):
demand and
intensity » Total passengers

*  Total pkm

*  Pkm per capita

e Pkm per GDP

Freight transport (by mode and group of goods):

*  Total tonnes

e Total tkm

e Tkm per capita
e Tkm per GDP

Transport supply | Length of transport infrastructure by mode and by type of infrastructure (e.g. motorway, national
road, municipal road, etc.)

Investments in transport infrastructure/capita and by mode

Price signals Real passenger and freight transport price by mode

Fuel prices

Taxes
Subsidies

Expenditure for personal mobility per person by income group

Proportion of infrastructure and environmental costs (including congestion costs) covered by price

Efficient use of | Overall energy efficiency for passenger and freight transport per km travelled (per vehicle type)
transport

Emissions per pkm and emissions per tkm for CO2, NOx, NMVOCs, PM1o, SOx by mode

Vehicle occupancy

Uptake of cleaner fuels (unleaded petrol, electric, alternative fuels) and numbers of alternative fuelled
vehicles

Load factors for road freight transport (LDV, HDV)
Average age of the vehicle fleet

Proportion of vehicle fleet meeting certain air and noise emission standards (by mode)

Public awareness

NB: Indicators marked in bold are considered a ‘priority’.

Table 1: Preliminary list of indicators
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